Upregulation of Pro-Tumor Nitric Oxide by Anti-Tumor Photodynamic Therapy.
Many malignant tumors use endogenous nitric oxide (NO) to promote survival, growth, and metastatic migration. This NO, which is typically generated by inducible nitric oxide synthase (iNOS), can also antagonize various anti-cancer therapies and its source is most often assumed to be constitutive or pre-existing iNOS. In this paper, we provide evidence (i) that many different cancer cells exhibit resistance to oxidative killing by photodynamic therapy (PDT), and (ii) that cells surviving the challenge grow, migrate and invade more aggressively, as do non-targeted bystander cells. Accompanying these effects are activation or upregulation of pro-survival/progression effector proteins such as NF-κB, Akt, and Survivin. Observed in the author's laboratory, these responses were not attributed to basal iNOS/NO in most cases, but rather to NO from enzyme that was strongly upregulated by photodynamic stress. Each of these effects and how they can be mitigated by inhibitors of iNOS activity or transcription, or by NO scavengers will be discussed. When approved for clinical use, such pharmacologic agents could improve PDT efficacy as well as reduce potentially negative side-effects of this therapy.